llinois Department of Transportation

To: John Fortman Attn: District One
From: John D. Baranzelli

Subject: Pavement Design

Date: September 4, 2012

IL 83 (Elmhurst Road) & Oakton Street
Section 03-96-0021

Cook County
At Elgin-O’Hare Expressway

We have reviewed the pavement selection for the project, which was submitted to BDE
by email dated August 20, 2012. The project will reconstruct IL 83 and Oakton Street at
the Elgin-O’Hare Expressway. The life cycle cost analysis IL 83 favored the rigid design
by 15.8%, and Oakton Street by 25.6%. The approved pavement design for this project
is as follows:

IL 83 [EImhurst Road][Pavement Reconstruction]

10.25 inches of PCC Jointed Pavement with Tied PCC Curb and Guiter
4.5 HMA Stabilized Subbase
12 inches of Aggregate Subgrade Improvement

IL. 83 [EImhurst Road][Pavement Wideningd]

11.25 inches Full Depth
1.75 inches of HMA Polymerlzed Surface Course, Mix “F, N90
0.75 inches of HMA Polymerized Leveling Binder Method, 1L-4.75 N50
8.75 inches of HMA Binder Course IL-19, N9O

12 inches of Aggregate Subgrade Improvement

Oakton Street][Pavement Reconstruction]

9.5 inches of PCC Jointed Pavement with Tied PCC Curb and Gutter
12 inches of Aggregate Subgrade Improvement

If you have any questions, please contact Paul Niedernhofer at (217) 524-1651.




llinois Department of Transportation

Memorandum

To: John D. Baranzelli Attn: Paul Niedernhofer
From: John Fortmann By: Jose Dominguez
Subject: Pavement Analysis

Date: August 20, 2012*

*Route: IL-83 (Elmhurst Road) and Oakton Street Section: 03-96-0021
Limits: at Elgin-O'Hare Expressway County: Cook
Contract No.: 11838 ' Job No.: P-91-443-06

Letting: By ISTHA

We have completed the pavement analysis for the above captioned location.
Review by the Central Office is required since the total pavement areas for
reconstruction and widening exceeds 4,750 Square Yards. The following is the
scope of the project:

a.) Reconstruction of IL-83 (Eimhurst Road) at the Elgin-O’Hare Expressway to
re-profile the roadway for the bridge replacement of IL-83 over the expressway
for approximately 3,715 feet.

b.) Widening, resurfacing, and overlaying of IL-83 (Elmhurst Road) south of the
Elgin-O'Hare Expressway for approximately 1,745 feet.

c.) Reconstruction of Oakton Street at EImhurst Road to add duel left turn lanes
as well as re-profile the roadway for the change of the profile of IL-83 (Elmhurst
Road) at the intersection for approximately 1,984 feet.

A 30 year pavement analysis was performed on IL-83 (Elmhurst Road) since the
pavement reconstruction is more than 25,000 square yards. We recommend a
mechanistic-rigid pavement design based on the life cycle cost analysis which
favors PCC pavement by over 15%.

a.) IL-83 (Elmhurst Road)

Pavement Reconstruction S

Tied PCC Curb and Gutter

10 %" PCC Pavement Jointed *

4 %" HMA Stabilized Subbase 2

12" Aggregate Subgrade Improvement *




John D. Baranzelli
August 20, 2012
Page Two

A 20 year pavement analysis was performed on widening portion of IL-83
(Elmhurst Road). Our recommendations for the segment are as follows based
~on thﬁeﬁmrechianistic pavement design procedure.

b.) IL-83 (EImhurst Road
Pavement Widening
11 %" Full Depth *
1 %" HMA Polymerized Surface Course, Mix “F”, N90 5
3/ " HMA Polymerized Leveling Blnder Machine Method, IL-4.75 N50 ®
8 %" HMA Binder Course 1L-19, N90 7
12" Aggregate Subgrade Improvement 3

Existing Pavement Resurfacing
2 2" Cold Milling of Existing HMA Pavement
1 %" HMA Polymerized Surface Course, Mix “F”, N90 °
%" HMA Polymerized Leveling Binder Machine Method, IL-4.75 N50 ©

Existing Pavement Overlaying
1 %" HMA Polymerized Surface Course, Mix “F”, NgO 5
%" HMA Polymerized Leveling Binder Machine Method, IL-4.75 N50 ©

A 20 year pavement analysis was performed on Qakton Street since the
pavement reconstruction is less than 25,000 square yards. We recommend a
mechanistic-rigid pavement design based on the life cycle cost analysis which
favors PCC pavement by over 25%.

¢.}) Oakton Street

Pavement Reconstruction
Tied PCC Curb and Gutter
9 %" PCC Pavement Jointed 8
12" Aggregate Subgrade Improvement 3

! Designer Note 1: Use pay item #42000506, “PORTLAND CEMENT
CONCRETE PAVEMENT 10 1/4" (JOINTED)”, paid in square yards.

2 pesigner Note 2: Use pay item #31200502, “STABILIZED SUBBASE - HOT-
MIX ASPHALT, 4 %2” ”, paid in square yards.

® Designer Note 3: Use pay item #30300112, “AGGREGATE SUBGRADE
IMPROVEMENT, 12" ”, paid in square yards.

% Designer Note 4. Refer to the District One, Bureau of Materials’ “Hot-Mix
Asphalt — Mix Selection” tables to determine the corresponding HMA mix table
requirements for the plans.

° Designer Note 5: Use pay item #40603240, “POLYMERIZED HOT-MIX
ASPHALT BINDER COURSE, IL-19.0, N90”, paid in tons.




'BINDER (MACHINE ,METH‘?D,)',,"-,',‘V?»N5°"' paid in tons.

John D. Baranzelli
August 20, 2012
Page Three

 Designer Note 6: Use pay item #35501316, “POLYMERIZED LEVELING

! Désiqner Note 7: Use pay item #35501319, “HOT-MIX ASPHALT BASE
COURSE, 8 3/4” ", paid for in square yards.

8 Designer Note 8: Use pay item #42000411, “PORTLAND CEMENT
CONCRETE PAVEMENT, 9 '2”” (JOINTED)”, paid in square yards.

If you have any questions or need additional information, please contact Jenpai
Chang, Acting Pavement Design Engineer, at (847)705-4432,

By: (3‘ e . g
Joseli. Dominguez, P
Project Support Engin




Get Google Maps on your phone .
79 Textthe word “GMAPS"t0 466453




BDE 5401 Template (05/29/2012)

IDOT MECHANISTIC PAVEMENT DESIGN

Printed: 08/22/2012

PROJECT AND TRAFFIC INPUTS

{(Enter Data in Gray Shaded Cells)

Route:|Elgin O'Hare-West Bypass Comments: | Reconstruction
Section:| o -
County: |{Cook : Design Date: 07\/24/2'012 JK <--BY
Location: |[L-83 (Elmhuret Rd) ' Modified Date:{ ._08/10/2010 MR |<-BY ADT Year T T
Current:| 28,500 .| :* 2010 READ ME
Facility Type[Other Marked State Route .. L Future:| - 29,200 - | = 2030 (L
# of Lanes =] 6 or more’
Structural Design Traffic
Minimum Actual Actual %of % of ADT in
- - S " " 'Road Class: I . - T "ADT | TADT | Total ADT'| =~ DesignLane
Rural or Urban 7/ * * U1 PV = 0 26,002 89.8% P= 8%

Subgrade Support Rating (SSR): SuU= 250 1,564 L 54% S= 37%

Construction Year: MU = 750 1,390 | i 4.8% M= 37%
Design Period (DP) =}~ ~ {years Struct. Design ADT =] 28,955 (2023)

TRAFFIC FACTOR CALCULATION
FLEXIBLE PAVEMENT RIGID PAVEMENT -
Cpv= 0.15 Cpv= 0.15
Csu= 132.5 Csu=  143.81
Cmu= 482.53 Cmu=  696.42
TF flexible (Actual) = 6.50 (Actual ADT) TF rigid {Actual) = 8.83 (Actual ADT)
TF flexible (Min) = 292 (Min ADT Fig. 54-2.C) TF rigid (Min) = 413 (Min ADT Fig. 54-2.C)

NEW CONSTRUCTION / RECONSTRUCTION PAVEMENT DESIGN CALCULATIONS

Full-Depth HMA Pavement JPC Pavement
Use TF flexible = 6.50 Use TF rigid = 8.83
PG Grade Lower Binder L.ifts = (Fig. 53-4.R) Edge Support =fii:] houlder or C.&G
HMA Mixture Temp. = 4: deg. F (Fig. 54-5.C) Rigid Pavt Thick. = 9.75 in. (Fig. 54-4.E)
Design HMA Mixture Modulus (Eyma) = 720 ksi (Fig. 54-5.D)
Design HMA Strain (€uua) = 70 (Fig. 54-5.E) CRC Pavement
Full Depth HMA Design Thickness = 11.25 in. (Fig. 54-5.F) Use TF rigid = 8.83
Limiting Strain Criterion Thickness =[+. -14.50. |in. (Fig. 54-5.)) IBR value =} ., 3
Use Full-Depth HMA Thickness = 11.25 inches CRCP Thickness = 8.76 in. (Fig. 54-4.M)
TF MUST BE > 60 FOR CRCP

RECONSTRUCTION ONLY (SUPPLEMENTAL) PAVEMENT DESIGN CALCULATIONS

HMA Overlay of Rubblized PCC

Unbonded Concrete Overlay

Review 54-4.03 for limitations and

Use TF flexible = 6.50
District =} %345, special considerations.
HMA Overlay Design Thickness = 9.25 in. {Fig. 54-5.U) JPCP Thickness = NA inches
CONTACT BMPR FOR ASSISTANCE

DESIGN TABLES FROM BDE MANUAL CHAPTER 54 - PAVEMENT DESIGN

Class | Roads Class Il Roads Ciass Ill Roads Class IV Roads
4 lanes or more 2 lanes with ADT > 2000 2 Lanes 2 Lanes
Part of a future 4 lanes or more One way Street with ADT <= 3500 (ADT 750 -2000) (ADT < 750)
One-way Streets with ADT > 3500
Min. Str. Design Traffic (Fig 54-2.C) Class Table for
Facility Type PV SU MU One-Way Streets
Interstate or Supplemental Freeway 0 500 1500 ADT Class
Other Marked State Route 0 250 750 0-3500 1l
Unmarked State Route No Min No Min No Min >3501 |
Traffic Factor ESAL Coefficients Class Table for
Rigid (Fig. 54-4.C) Flexible (Fig. 54-5.B) 2 or3 lanes
Class Csu Cmu Csu Cmu (not future 4 lane &
T 143.81 696.42 132.50 482.53 | not one-way street)
Il 135.78 567.21 112.06 385.44 ADT Class
129.58 562.47 109.14 384.35 0-749 \Y2
562.47 109.14 384.35 750 - 2000 n
>2000 1l
Design Lane Distribution Factors For Structural Design Traffic {Fig. 54-2.B)
Rural Urban
Number of Lanes P S M P S M
1 Lane Ramp 100% 100% 100% 100% 100% 100%
20r3 50% 50% 50% 50% 50% 50%
4 32% 45% 45% 32% 45% 45%
6 or more 20% 40% 40% 8% 37% 37%
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Printed: 08/22/2012

BDE 5401 Template (05/29/2012) IDOT MECHANISTIC PAVEMENT DESIGN
PROJECT AND TRAFFIC INPUTS (Enter Data in Gray Shaded Cells)
Route: |Elgin O'Hare-West Bypass Comments: |Reconstruction L o
Section: [+ < : L S . .o :
County: {Cook: Design Date:| 07/24/2012 . JK ' [<~BY
Location: {Oakton. Sfréet Modified Date: L ) <-- BY ADT Year T e
Current:| :-29,600 [ 2010~ ~ READ ME
Facility Type {Unmarked State Route o Future:| .'31,900° [ 2030 —_— )
#ofLanes=| """ "4 . f
Structural Design Traffic
Minimum Actual Actual %of % of ADT in
B Road Class: ~~ 1~ } ADT | "ADT 7| Total ADT "Design Lane’

PV = No Min 29,074 93.5% P= 32%
Subgrade Support Rating (SSR): [ Poor SU= No Min 1,057 | 34%. . S=  45%
Construction Year: | MU = No Min 964 |:3.4% . M= 45%

Design Period (DP) = "l", =207« |years Struct. Design ADT =] 31,095 (2023)

TRAFFIC FACTOR CALCULATION
FLEXIBLE PAVEMENT RIGID PAVEMENT
Cpv = 0.15 Cpv= 0.15
Csu= 132.5 Csu= 143.81
Cmu= 482.53 Cmu=  696.42
TF flexible (Actual) = 5.47 (Actual ADT) TF rigid (Actual) = 7.44 (Actual ADT)

TF fiexible (Min) = No Min  (Min ADT Fig. 54-2.C) TF rigid (Min)=  NoMin  (Min ADT Fig. 54-2.C)

NEW CONSTRUCTION / RECONSTRUCTION PAVEMENT DESIGN CALCULATIONS

Full-Depth HMA Pavement

JPC Pavement

5.47

Use TF flexible =
PG Grade Lower Binder Lifts

(Fig. 53-4.R) Ed

Use TF rigid =

ge Support

/| Shoulder or C.&G.

deg. F (Fig. 54-5.C)

Rigid Pavt Thick.

9.50 in. (Fig. 54-4.E)

HMA Mixture Temp. 74.0
Design HMA Mixture Modulus (Ejma) = 720 ksi (Fig. 54-5.D) .
Design HMA Strain (€iwa) = 74 (Fig. 54-5.E) CRC Pavement
Full Depth HMA Design Thickness = in. (Fig. 54-5.F) Use TF rigid = 7.44
Limiting Strain Criterlon Thickness =/ ~lin. (Fig. 54-5.1) IBR vaiug =} 735" %]
Use Full-Depth HMA Thickness = inches CRCP Thickness = 8.50 in. (Fig. 54-4.M)
TF MUST BE > 60 FOR CRCP

RECONSTRUCTION ONLY (SUPPLEMENTAL) PAVEMENT DESIGN CALCULATIONS
HMA Overlay of Rubblized PCC Unbonded Concrete Overlay
Use TF flexible = 5.47 Review 54-4.03 for limitations and
District =} special considerations.
HMA Overlay Design Thickness = 9.00 in. (Fig. 54-5.U) JPCP Thickness = NA inches
CONTACT BMPR FOR ASSISTANCE

DESIGN TABLES FROM BDE MANUAL CHAPTER 54 - PAVEMENT DESIGN

Class | Roads Class Il Roads Class Nl Roads Class IV Roads
4 lanes or more 2 lanes with ADT > 2000 2 Lanes 2 Lanes
Part of a future 4 lanes or more One way Street with ADT <= 3500 (ADT 750 -2000) (ADT < 750)
One-way Streets with ADT > 3500
Min. Str. Design Traffic (Fig 64-2.C) Class Table for
Facility Type PV SU MU One-Way Streets
Interstate or Supplemental Freeway 0 500 1500 ADT Class
Other Marked State Route 0 250 750 0-3500 ]
Unmarked State Route No Min No Min No Min >3501 |
Traffic Factor ESAL Coefficients Class Table for
RigiE(T:ig. 54-4.C) Flexible (Fig. 54-5.B) 2 or 3 lanes
Class Csu Cmu Csu Cmu (not future 4 lane &
{ 143.81 696.42 132.50 482.53 not one-way street)
I 135.78 567.21 112.06 385.44 ADT Class
129.58 562.47 109.14 384.35 0-749 [\
129.58 562.47 109.14 384.35 750 - 2000 1]
i : : ; >2000 Ii

ructural Design Traffic (Fig. 54-2.B)

Design Lane Distribution Factors For St
Rural Urban
Number of Lanes P S M P S M
1 Lane Ramp 100% 100% 100% 100% 100% 100%
20r3 50% 50% 50% 50% 50% 50%
4 32% 45% 45% 32% 45% 45%
6 or more 20% 40% 40% 8% 37% 37%
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First Cost Analysis of Widening Project

Date: 8/9/2012 Route IL-83 Elmhurst Road
Quantities by: MR Checked by: Section
Unit prices by: SP Checked by: County  Cook
e s -Net Length -- 1,030 FT - -—-- Project -- - Elgin O'Hare-West Bypass -
Contract
Mechanistic Flexible
Area (Sq.Yd.} | Height (inches) | Weight (Tons) Material | Unit Cost I Total ITEM #
12,515 1.75 1226 Poly HMA Surface Course, MIX "F" N90 @ X X 40603595
12,515 0.75 526 Poly HMA Leveling Binder course, IL-4.75, N50 @ X X 40600827
5,695 8.75 2791 HMA Binder course, IL-19, N90 @ $85 $237,196.75 40603090
Total | $237,196.75
Modified AASHTO
Area (Sq.Yd.} | Height (inches) | Weight (Tons) Material , Unit Cost l Total ITEM #
12,515 1.75 1226 Poly HMA Surface Course, MIX "F" NSO @ X X 40603595
12,515 0.75 526 Poly HMA Leveling Binder course, [L-4.75, N50 @ X X 40600827
5,695 12.25 3907 HMA Binder course, [L-19, NSO @ $85 $332,075.45 40603090
Total | $332,075.45
Composite
Area (Sq.Yd.) | Height (inches) | Weight (Tons) Material | UnitCost | Total ITEM #
12,515 1.75 1226 Poly HMA Surface Course, MIX "F" N90O @ X X 40603595
12,515 0.75 526 Poly HMA Leveling Binder course, I1L-4.75, N50 @ X X 40600827
5,695 10 NA PCC Base Course @ $45 $256,275.00 35300500

Total

| $256,275.00




